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The Executive Summary of the Primary Clinical Review

1 Recommendations

. L1 Recommendations on Approvability

Although Sterile Talc Powder is safe and effective for the treatment of malignant pleural
effusion (MPE), Bryan Corporation has failed to validate its sterilization proceduire for the
product. From the clinical perspective, we recommend approval of Sterile Talc Powder, as a
'505(b)(2) application, based on the demonstration of efficacy and safety from the medical
literature. The 5 randomized trials from the literature are adequate and well controlled. The

+ 13 single arm trials from the literature are supportive.. The data from the literature
demonstrate efficacy and safety for talc instilled as a slurry into the pleural space via chest
tube as a sclerosing agent to decrease the recurrence of MPE in symptomatic patients. The:
product cannot be approved until the applicant validates the sterilization procedure.

1.2 Recommendations on Postmarketing Studies and/or Risk Management Steps as
Appropriate.

There will not be a request for postmarketing commitment studies.

The “Precautions” section of the label includes a statement about reports of Acute
Respiratory Distress Syndrome (ARDS) in 3 patients from the literature who received a 10
gram (gm) dose of talc. The Agency’s draft label for the product recommends a talc dose of

5 gm.

2 Sumfnary of Clinical Fihdings

2.1 Brief Overview of Clinical Program

Sterile Talc Powder, administered intrapleurally via chest tube, is indicated as a sclerosing
agent to decrease recurrence of malignant pleural effusion in symptomatic patients. Asa
505(b)(2) application, the New Drug Application (NDA) relies-on existing trials in the

.medical literature for evidence of clinical efficacy and safety. Bryan Corporation did not’
conduct any clinical trials in support of this application. The same sterile talc substance,
packaged as an aerosol, was previously submitted by Bryan Corporation under section

. 505(b)(2) and approved by the Food and Drug Administration (FDA) on December 24, 1997
(NDA 20587), relying on the medical literature for evidence of clinical eﬁ'lcacy and safety.’
The indication for Sclerosol® Intrapleural Aerosol was also “to prevent recurrence of

- malignant pleural effusions in symptomatic patients”. . Whereas Sclerosol® was approved fof

administration by aerosol during thoracoscopy or open thoracotomy, Sterile Talc Powder is
mixed with normal saline solution to form a slurry and is administered intrapleurally via
chest tube.

The applicant has provided evidence of efficacy and safety for Sterile Talc Powder by
identifying and analyzing S adequate and well-controlled trials from the literature that

4
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support the proposed indication. The applicant and the reviewer identified additional single
arm trials from the literature that provide support to the data from the randomized trials.
There were 89 patients evaluable for efficacy from the randomized trials and 346 patients
from the single arm trials from the literature, for a total of 435 patients evaluable for efficacy.
The safety database consists of the 89 patients in the randomized trials and 366 panents from
the single arm trials, for a total of 455 patients. .

2.2 Efficacy

The applicant has provided evidence of efficacy for Sterile Talc Powder by identifying and
analyzing 5 adequate and well-controlled trials from the literature that support the proposed
indication. The studies provide Level I evidence of efficacy of talc slurry in the therapy of .~
MPE. The studies are randomized and controlled trials using a prospectively defined
objective measure of “success.” Success is defined as lack of recurrence of fluid (or most
fluid), as assessed by chest x-ray. In the majority of these studies, response is assessed at a
standardized time and all patients are accounted for. (See section 6.3.1 for detailed analysis
of the 5 trials.) For the 89 evaluable patients studied in the 5 randomized controlled trials in
which talc slurry was used as a sclerosing agent, there was an 89% (79/89) response to
treatment (range 79-100%). The dose of talc was 5 gm in 4 studies (80 patients) and 10 gm
in 1 study (9 patients). In spite of design and treatment differences among the trials, talc
consistently demonstrates efficacy in decreasing recurrence of MPE in each of the §
randomized controlled trials.

Thirteen additional single arm trials and retrospective series identified by the applicant and
the reviewer from the literature are supportive of efﬁcacy, as well. The range of success for
the 346 evaluable patients in the single arm trials was from 75-100%. In these studies, 213
patients were treated with talc 5 gm and 105 patients were treated with a 10 gm dose. The

* dose range was 2-10 gm. (See table 16.) Again, in spite of the many differences in details of
design and execution among the studies, the efficacy of talc as a sclerosing agent was
consistently demonstrated across the studies.

The two drugs currently approved as sclerosing agents for intrapleural instillation through a
chest tube are mechlorethamine (nitrogen mustard) and bleomycin. Mechlorethamine is
rarely used for this purpose today because of severe pam associated with administration. '
Bleomycin was approved on the basis of superiority in a randomized trial compared with
tetracycline, with a 30 day recurrence rate of 36 % (10/8) for bleomycin vs. 67% (18/27) for

- . tetracycline. Bleomycin can cause fever and nausea. When given parenterally, bleomycin' -
causes pulmonary toxicity. Although this has not been documented when used intrapleurally,
it is of theoretical concern in this patient populanon Due to systemic absorption of

'bleomycin administered intrapleurally, caution must be used in patients with renal

dysfunction, who may experience systemic toxicity (Siegel and Schiffman, 1990). Finally,
bleomycin is very costly.

USP (United States Pharmacopeia) grade talc has been used for many years as a sclerosing

agent, introduced as aqueous slurry into the pleural space through a chest tube (Chambers,
1958) or insufflated as a powder directly onto the pleural surface. A regulated product
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meeting standards of purity and sterility would be preferable to USP grade talc, which is
unregulated as far as sterility and asbestos content, although proposals have been made to
require asbestos testing for 2004. The only licensed formulation of talc (Sclerosol
Intrapleural Aerosol, Bryan Corporation) is packaged with a chlorofluorocarbon (CFC)
propellant for direct insufflation onto the open pleural surface intraoperatively or during
thoracoscopy. In addition to the disadvantages of requiring an anesthetic and being more
invasive to the patient when talc is administered in this way, Sclerosol will soon be
discontinued because of the restriction of CFC use by international treaty.

2.3 . Safety

The 5 randomized trials and the 13 single arm tnals from the literature collectively provxde
safety data for the use of intrapleural talc slurry via chest tube to prevent recurrence of
symptomatic MPE in approximately 455 patients. The adverse events reported in the trials
were mostly mild and of short duration, often including-local pain and low-grade fever
associated with the induced inflammatory reaction. There was a low incidence of wound
infection, mainly in the series of patients who had large-bore chest tubes rather than small
catheters. There were 3 cases of non-fatal ARDS among the patients in 1 study (Kennedy et
al, 1994) who received a dose of 10 gms of talc intrapleurally. Among the trials using lower
dose talc, there was 1 episode of non-fatal ARDS requiring ventilatory support in a patient
who received a second dose of talc 5 gm 48 hours after the first, to treat bilateral pleural
effusion. The data from the literature demonstrates talc to be safe when instilled as a slurry
into the pleural space via chest tube as a sclerosing agent to decrease the recurrence of
malignant pleural effusions in symptomatic patients, but suggests that there is an incidence of
serious pulmonary adverse effects. The data overall are inconclusive, but suggest that ARDS
may be related to dose,

A dose of talc 5 gm administered intrapleurally as a slurry-via chest tube has an acceptable
safety profile. Patients in the trials from the literature review generally had a single lifetime
exposure to talc intrapleural therapy, although a handful of patients were treated with
intrapleural talc for bilateral pleural effusion. In the randomized and single arm trials, 213
patients were treated with talc 5 gm and 105 patients were treated with a 10 gm dose. The
range of talc doses used was 2-10 gm. (See table 16.).Since most patients reported in the
trials had progressive metastatic cancer, many patients: 'survived just a few months after
intrapleural therapy. For this reason, and because the design-of several of the trials was to
assess efficacy and safety after 1-3 months, limited long-term safety data are available.

2.4 Dosing, Reglmen, and Administration

The recommended dose of Sterile Talc Powder is 5 gm, dlsso]ved in 50-100 ml sodium
chloride. It is administered intrapleurally via chest tube, following adequate drainage of the
effusion. Although the optimal dose for effective pleurodesis is unknown, 5 gm was the dose

- of'talc most frequently reported in the published literature (293 treatments from a database of
435). The dose range reported in the published mals was'2:10 gm (See table 16.)
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From the published data, it was not possiblye to estébﬁéh a dose-toxicity relatlonshlp for talc.
Of the 4 patients in the single arm studies who developed respiratory failure requiring
mechanical ventilation subsequent to talc pleurodesis, 3 of these patients were treated with

-talc 10 gm intrapleurally. The fourth patient developedacute respiratory distress one day

afier receiving a second 5 gm intrapleural dose of talc within 48 hours (bilateral effusion).
Rinaldo (1983) reported a series of 3 patients who developed ARDS following talc -
intrapleural therapy. These patients were also treated with talc10 gm. However, of the 114
patients in the literature database who were treated thh talc'10 gm, the vast ma_]onty did not
experience serious acute pulmonary toxicity. '

2.5 Drug-Drug lnteractlons

Talc is an inert substance. No drug-drug interactions are expected

2.6 Special Populations

The NDA depends on existing trials in the hterature to document efficacy and safety for the
indication. For the 4 of 5 randomized trials which provided gender data, 54% (43) of the
patients in the talc arm were male and 46% (37) were female. For the 10 of 13 single arm
trials which provided gender data, 122 of 334 were male (37%) and 212 (63%) were female.
If the total numbers of patients who received talc are combined from the controlled and
single arm trials, 165 (40%) were male and 249 (60%) were female. The estimated mean
and median ages of patients treated with talc in the clinical studies are 60-62 years, with a
range of 26-88 years of age. Many of the treated patients were older than age 65. No
children were treated in the trials. None of the studies. prov1ded information about the racial

.or ethnic subgroups of partlcxpants

Analysis of efficacy and safety data by ciemogl’aphic‘péraxneiers is limited by the amount of
demographic data provided in the clinical trials in the -published literature. In the trials,
Kennedy et al (1994) reported the only data on response by age. They found the average age
of responders to be 54.8+/-2.0 years and non-responders, 54.8+/-5.76 years. Since the

E . ~ number of panents in the literature who failed to respond or had hfe-threatemng toxicity was

small across the trials, it wou]d not be possible to ldentlfy dlfferences in response or toxicity

‘ by gender or age

There are no issues with the e]derly or patlents w1th renal or hepanc unpamnent because talc

© . is not metabolized.

* Pediatric studies will not be required.

This drug is not likely to be used in pregnént women,‘but since it is an inert substance that is
administered intrapleurally, it could be used if a physxcxan determined the benefit outweighs
the nisk. :
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Clinicalr ReviewA

1 Introduction and Background

© 11 Established and Proposed Trade Name of Drug, Drug Class, Sponsor's Proposed
Indications(s), Dose, Regimens, Age Groups -

" 1.1.1 Established Name: Talc (hydrated magnesium silicate)

1.1.2 Proposed Trade Name: Sterile Tale Powder =
1.1.3 Drug Class: Sclerosing agent .

1.1.4 Applicant: Bryan Corporation
4 Plympton Street
Woburn, MA 01801

1.1.5 Applicant’s Proposed Indication:

T

_ 1.1.6 Dosage and Administration

’ Proposed label: - [0

Preparé the talc slurry'using oseptio technique in? [
1 . Remove talc contamer ﬁom packagmg Remove

protective ﬂlp-oﬂ' seal. E
1.



Reviewer comment: No guidance is given a 10 how the choice of dose is made with the
recommendation of the “usual dose” ~ grams “individualized to
. each patient’s needs". o

1.1.7 How Supplied

“Sterile Talc Powder is supplied in a 100 ml glass bottle containing = of talc.
The sterile bottle is closed with a gray stopper and covered with a flip-off seal.”

1.2 State of Armamentarium for Indication(s)
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Sterile Talc Powder, administered intrapleurally by chest tube as a slurry, is indicated as a
sclerosing agent to decrease the recurrence of malignant pleural effusion (MPE) in
symptomatlc patients. Patients with chemotherapy-insensitive or resistant cancer may
require mechanical sclerosis of the pleural surfaces to control symptoms of recurrent pleural
effusion. Many of these patients have lung or breast cancer.

For some patients, intermittent thoracentesis may be adequate to control symptoms of
dyspnea, cough and chest pain associated with recurrent pleural effusion. Chronic indwelling
pleural catheters may be used in selected cases to permit continuous removal of fluid in some

. symptomatic patients. Sorensen et al demonstrated (1984) that mechanical sclerosis can be
achieved without intrapleural instillation of a drug in some patients with MPE, followmg
complete drainage of pleural fluid through a large bore chest tube left in the pleural space for ~
several days, associated with the irritative efféct of such a tube. However, to maximize the
probability of successful pleurodesis, the majority of patients will be treated intrapleurally
with a sclerosing agent after drainage of effusion and re-expansion of the lung.

Physicians have used several different products over the years as sclerosing agents to control
MPE. Quinicrine hydrochloride was employed at one time, but it is no longer marketed.
Tetracycline hydrochloride intravenous solution was commonly used for its sclerosing
properties, but this formulation of the antibiotic is no longer on the market. Doxycycline has
been used more recently with some success, but this antibiotic formulation may require
repeated instillation and few clinical studies have been done. The two drugs currently
approved, as sclerosing agents for intrapleural instillation through a chest tube are
mechlorethamine (nitrogen mustard) and bleomycin. Mechlorethamine is rarely used for this
purpose today because of severe pam associated with administration. Bleomycin was
approved on the basis of superiority in a randomized trial compared with tetracycline, with a
30 day recurrence rate of 36 % (10/8) for bleomycin vs. 67% (18/27) for tetracycline.
Bleomycin can cause fever and nausea. When given parenterally, bleomycin causes
pulmonary toxicity. Although this has not been documented when used intrapleurally, it is of
theoretical concern in this patient population. Due to systemic absorption of bleomycin
administered intrapleurally, caution must be used in patients with renal dysfunction, who
may experience systemic toxicity (Siegel and Schiffman, 1990) Finally, bleomycm 1S very
costly.

"Pharmacy compounded talc (USP grade) has been used for many years as a sclerosing agent,
introduced as aqueous slurry into the pleural space through a chest tube (Chambers, 1958) or
insufflated as a powder directly onto the pleural surface. Although widely used for many
years, USP grade talc is unregulated as far as asbestos content and sterility. An FDA
regulated product meeting standards of purity and sterility would be preferable. The only

‘licensed formulation of talc (Sclerosol Intrapleural Aerosol, Bryan Corporation) is packaged
with a propellant (dichlorodifluoromethane, CFC-12) for direct insufflation onto the open
pleural surface intraoperatively or during thoracoscopy. In addition to the disadvantages of
requiring an anesthetic and being more invasive to the patient when talc is administered in
this way, Sclerosol will soon be discontinued because of the restriction of CFC use by

international treaty.

10
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FDA approved Bryan Corporation’s New Drug Application (NDA) for Sclerosol Intrapleural
Acerosol on December 24, 1997, under section 505(b)(2).of the Food, Drug and Cosmetics
Act, relying on the medical literature for evidence of-clinical efficacy and safety. (NDA' 20-
587 was initially submitted August 11, 1995, and resubmitted November 13, 1997.) The
current NDA 21-388 is also submitted under section 505(b)(2) Bryan Corporation again
references the medical literature to demonstrate efficacy and safety of talc slurry as a
sclerosing agent to prevent recurrence of MPE in symptomatic patients. Bryan also
references the safety of Sclerosol Intrapleural Aerosol in its application. The apphcant did
not perform any clincal trials in support of this NDA.

1.3 - Important Milestones in Product Development- - - - "+~ R

" Sclerosol Intrapleural Aerosol ‘( sterile talc p- owder[ o
On December 14, 1995, the Oncology Drug Advisory Committee (ODAC) recommended

approval of Bryan Corporation’s Sclerosol Intrapleural Talc based on evidence from the
medical literature of efficacy and safety. FDA approved Sclerosol for the prevention of
recurrence of malignant pleural effusions in symptomatic patients on December 24, 1997,
under section 505(b)(2) of the Food, Drug and Cosmetic Act. This approval was based on the
analysis of the data from controlled (9) and uncontrolled (24) trials.

Sterile Talc Powder

“In a pre-NDA teleconference held March 29, 2001, between the Division of Oncology Drug
Products (DODP) and Bryan Corporation (BC), the DODP agreed that it was acceptable for
BC to submit a literature-based NDA for Sterile Talc Powder. BC agreed to provide evidence
of efficacy and safety by analyzing adequate and well-controlled trials from the literature,
using an objective measure of response at a standardlzed time. Additional safety data was to
be prov1ded from cross-reference of NDA 20-587 (Sclerosol Intrapleural Talc).

N

On February 11, 2002, FDA notified BC that the agency would grant a waiver of the
prescription drug user fee for the application.

Orphar drug status was granted to. BC’s Sclerosol Intrapleural Aerosol on 9/1 8/95 and
orphan drug status is bemg extended to Sterile Talc Powder, as well.

| 09/20/2002 - BC submttted original NDA 21-388 under section 505(b)(2)
(FDA recetpt date 9/23/02)

11/22/2002 NDA filed as a priority smms—reviggv o
03/21/2003  User foe goal date |

1.4 Other Relevant Information

- Approval for Stenle Talc Powder has not been sought outmde of the U.S. (Sclerosol
Intracellular Talc is approved only in the U.S., as well.)-

11
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1.5 Important Issues with Pharmacologically Related Agents

Depending on the source of talc, it may contain asbestos. USP talc does not yet requue
testing for asbestos, although the proposed revised USP monograph for 2004 will require talc
1o be asbestos free.” Bryan Corporation’s licensed product, Sclerosol, is an aerosolized,
asbestos-free talc for thoracoscopic use. It is being phased out because of restrictions on
CFC propellants by international treaty

2 Significant Findings From Chemlstry, Ammal Pharmacology and
Toxicology, and/or Mlcroblology

2.1 Chemistry

'I'he significant outstanding Chemistry, Manufactunng and Control (CMC) concern is the
Microbiology issue (see below). :

2.2 Animal Pharmacology and Toxicology ’

The applicant did not perform preclinical studles to support this NDA nor the Sclerosol
application. Limited nonclinical pharmacology studies are available from the published
literature with the slurry preparation. The Pharmacology and Toxxcology reviewers stated
that “no new safety concerns [are] raised in the nonclinical studies by the change in
formulation” and the NDA is approvable from their perspective.

2.3 Microbiology

The Microbiology consultants (Dr. V. Pawar and Dr. P. Cooney) have determined that Bryan
Corporation has failed to validate its sterilization procedure for the product. To qualify for
approval, the applicant must design and implement an acceptablé validation program.

3 Human Pharmacokinetics and Pharmacodynamics

A waiver of the requirement for evidence of in vivo bioavailability was granted since talc is
administered directly into the pleural cavity, and measurement of talc blood levels is not
feasible. The Clinical Pharmacology and Blopharmaceutlcs review identified no new risk
management recommendations. - - -

4 Description of Clinical Data and Sources

4.1 Sources of Clinical Data -

The clinical data for this review is obtained from the published literature. The applicant

" provided data from 5 randomized controlled trials and 14 single arm studies from the
literature, in which talc slurry was administered by chest tube to treat malignant pleural
effusion (MPE). The applicant’s analysis and coples of the papers were submitted in paper
volumes 1 and 6 (of a total of 7 paper volumes)

4.2 Overview of Clinical Trials

The applicant performed no clinical trials to support this NDA. See sections 6.3.1 and 6.3. 2,
below, for the trials referenced from the published literature.
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4.3 Postmarketing Experience

Sterile Talc Powder is not marketed in any county. Sterile Talc Powder is the same asbestos-
free talc that is used for Bryan’s Sclerosol Aerosol Talc.

4.4 Literature Review

The applicant searched National lerary of Medicine (NLM) Medline, HealthSTAR, and
National Cancer Institute (NCI) CancerLit databases directly and indirectly through on-line
megasearch agents (MDConsult.com and BioMedNet.com). The applicant supplemented
the searches with sections from textbooks and additional references cited in specific articles.
The period of the search was from 1958 through September 2002. Searches were performed
using the following terms: Talc, Pleurodesis, Talc Pleurodesxs Talc Slurry, Pleural Effusions
and Malignant Pleural Effusions.

The applicant obtained abstracts of all articles and chapters, regardless of publication
language, if they dealt with (i) animal studies using tal¢ or other sclerosing agents, (ii)
treatment of humans with talc in any form for any purpose, or (iii) treatment of MPE in
humans with non-talc sclerosing agents. After review of the abstracts, the applicant obtained
full articles and chapters for those articles which dealt with (i) safety of talc in animals or
humans, (ii) comparison of talc and other sclerosing agents in animals, (iii) treatment of
humans with talc as slurry or poudrage, (iv), non-talc sclerosing agents for MPE. The
applicant identified 5 randomized clinical trials with a concurrent control and 14 single arm
trials with talc slurry used as a sclerosing agent administered through a tube into the pleural
space of patients with MPE to serve as the clinical database in support of the NDA. These
references were published from 1956-2001. The applicant cites 10-additional references
. from the literature (volume 6, section 9) to support safety, of which only 1 study (Kennedy
1994) is included in the efﬁcacy database.

In order to assess the completeness of the applicant’s submitted database, this reviewer

performed an independent literature search. Search terms linked “malignant pleural
effusion” and “talc”. The following lists the databases searched and the results obtained:

: Téble 1: Result of FDA Literature Search (Reviewer Table)

DATABASE | NUMBER OF
' - CITATIONS
PubMed (1966-present) - 139
Embase (1974-present) 232
IPA (International Pharmaceutical Abstracts, . 37
1970-present) and BIOSIS (1969-present) - .
SciSearch (Science Citation Index, 1974-present) - 28
Derwent Drug Files (1964-present) 25
. CancerLit (1960s-present) *23
Cochrane-Systematic Reviews 1 (protocol)
Cochrane-Controlled Clinical Trials Register 1

*Unique references, not included in PubMed search
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There was extensive overlap of the databases. In addition, websites for current clinical trials
were searched. ClinicalTrials.gov revealed one ongoing study comparing chest tube with talc
slurry pleurodesis vs. small catheter drainage only (Cancer and Leukemia Group B).

Abstracts from the references in the databases were obtained and reviewed. In an attempt to
add to the clinical database, the reviewer obtained copies of articles in English pertinent to -
the efficacy and safety of talc for treatment of MPE. The FDA literature search did not

~ provide additional adequate and well-controlled trials in which talc slurry was a comparator.
.- Only a few additional reports of uncontrolled studies and series of cases were identified.
These were reviewed but they did not add substantially to the clinical database. See
addmonal dlscussmn Sectlon 6, lntegrated Rev1ew o‘f Efﬁcacy

"5 Clinical Review Methods

‘Describe How Review was Condu'ctgd

The clinical data from the published literature were reviewed to establish efficacy and safety
of Sterile Talc Powder. See section 4.4 above. Materials related to the Sclerosol NDA were
‘reviewed for regulatory content and efficacy and safety of talc. Postmarketmg experience
with Sclerosol was reviewed for additional safety data.

. 8.2 Overview of Materials Consulted in Review

The medical officer reviewed the following materials:

The regulatory history of the application

Medical Officer Review of NDA 20-587 (Sclerosol Intrapleural Aerosol)
" Oncology Drugs Advxsory Committee minutes 12/14/95 (Sclerosol)

Correspondence between the applicant and FDA i in D1v1510n Fxles

Paper submissions of the NDA

Relevant published literature

Electronic labeling proposal

Adverse Event Reportmg System (AERS) search for Sclerosol and talc

- S, 3 Overview of Methods Used to Evaluate Data Quality and Integrity

. The medical reviewer perforrned an mdependent literature search to verify that all published
data rélevant to efficacy and safety of Sterile Talc Powder for therapy of malignant pleural
effusion were included in the analysis. (See section 4.4 for description of methodology.)

- Since this NDA is literature based, Division of Scientific Investigation did not perform any

~ inspections.

5.4 Were Trial§ Conducted in Accordance with Accepted Ethical Standards

Bryan Corporation did not conduct any clinical trials to suppon this NDA. The investigators
for each of the published randomized clinical trials stated that Review Board approval and
patient Informed Consent were obtained.

- >5.5 "Evaluation of Financial Disclosure

Financial disclosure by clinical investigators is not applicablé to this NDA.
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6 Integrated Review of Efficacy

6.1 Brief Statement of Conclusions

~ The NDA is submitted under section 505(b)(2) of the Food, Drugs and Cosmetics Act,

_relying on the medical literature for evidence of clinical efficacy and safety. Bryan
Corporation did not conduct any clinical trials in support of this application. The same sterile
talc substance, packaged as an aerosol, was previously submitted by Bryan Corporation
under section 505(b)(2) and approved by the FDA on December 24, 1997 (NDA 20587),
relying on the medical literature for evidence of clinical efficacy and safety. The indication
for Sclerosol Intrapleural Aerosol was also “to prevent recurrence of malignant pleural
effusions in symptomatic patients”. Whereas Sclerosol® was approved for admmlsu'atlon by
aerosol during thoracoscopy or open thoracotomy, Sterile Talc Powder is mixed with normal
saline solution to form a slurry and is administered intrapleurally via chest tube.

The applicant has provided evidence of efficacy for Sterile Talc Powder by identifying and
analyzing 5 adequate and well-controlled trials from the literature that support the proposed
indication. These trials are listed in Table 2. The studies provide Level I evidence of
efficacy of talc slurry in the therapy of MPE. ‘The studies are randomized and controlled
trials using a prospectively defined objective measure of “success.” In the majority of these
studies, response is also assessed at a standardized time and all patients are accounted for.
(See section 6.3.1 for detailed analysis of the 5 trials.) For the 89 evaluable patients studied
in the 5 randomized controlled trials in which talc slurry was used as a sclerosing agent, there
was an 89% (79/89) response to treatment (range 79-100%). The dose of talc was 5 gm in 4
studies (80 patients) and 10 gm in 1 study (9 patients). In spite of design and treatment
differences among the trials, talc consnstently demonstrates efficacy in decreasing recurrence
of MPE in each of the 5 randormzed controlled trials. Additional single arm trials and
retrospective series identified by the applicant and the reviewer from the literature are
supportive of efficacy, as well.

. 6.2 General Approach to Review of the Effi icacy of the Drug

' The efficacy data base consists of data from the clinical trials from the literature identified by
the applicant, supp]emented by additional studies identified by the medical reviewer from the
FDA literature revxew (See section 4.4 for descnpnon of methodology )

The medlcal reviewer read the amcles referenced by the applicant in volume 6 of the paper
submiésion as the efficacy and safety database for the NDA and reviewed 